United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 

Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 



| ATTORNEY DOCKET NO. | CONFIRMATION NO* 



APPLICATION NO. 



FILING DATE 



FIRST NAMED INVENTOR 



10/728,245 



12/04/2003 



Charles A. Gealer 



28062 7590 07/28/2006 

BUCKLEY, MASCHOFF, TALWALKAR LLC 

5 ELM STREET 

NEW CANAAN, CT 06840 



PI 6923 



7794 



EXAMINER 



IM, JUNGHWA M 



ART UNIT 



PAPER NUMBER 



2811 

DATE MAILED: 07/28/2006 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 10/03) 



Office Action Summarv 


Application No. 

10/728,245 


Applicant(s) 

GEALER, CHARLES A. 


Examiner 

Junghwa M. Im 


Art Unit 

2811 





The MAILING DATE of this communication appears on the cover sheet with the correspondence address 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1 .1 14, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1 . 1 7(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on May 12, 2006 has been entered. 

Claim Objections 

2. Claim 14 is objected to because of the following informalities: in claim 14, replace "the 
memory" with - the double data rate memory - for consistency. 

Appropriate correction is required. 

Claim Rejections - 35 USC §102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claim 3 is rejected under 35 U.S.C. 102(b) as being anticipated by Mertol (US 
5,940,271). 

Regarding claim 3, Fig. 1 of Mertol shows an apparatus comprising: 
an integrated circuit package (2); 
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an integrated circuit die (1) coupled to the integrated circuit package; 

a stiffener portion (11) coupled to the integrated circuit package and surrounding the 
integrated circuit die (col. 1, lines 31-32), wherein the stiffener portion and the integrated circuit 
package define a well in which the integrated circuit die is disposed; 

a thermally-conductive material (6; encapsulant epoxy) disposed in the well and in 
contact with the stiffener portion and the integrated circuit die; 

a thermally-conductive paste (7; adhesive epoxy) coupled to the stiffener portion and to 
the thermally conductive material; and 

a heat sink (8) coupled to the thermally-conductive paste, wherein the thermally 
conductive material is disposed between the integrated circuit die and the heat sink, and wherein 
the thermally-conductive paste is disposed between the heat sink and the thermally-conductive 
material. 



Claim Rejections - 35 USC §103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mertol in view of 



Mertol (US 5,909,056), hereinafter Mertol '056. 
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Regarding claim 4, Fig. 1 of Mertol shows most aspects of the instant invention except " 
underfill material disposed between the integrated circuit die and the integrated circuit 
package." Fig. 3 of Mertol '056 shows a semiconductor device wherein underfill material (309) 
disposed between the integrated circuit die (311) and the integrated circuit package (306). 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Mertol c 056 into the device of Mertol in order to have a 
ball grid array IC in lieu of the wire-bonded IC for easier electrical connection. And underfill 
material needs to be disposed between the integrated circuit die (BGA chip) and the integrated 
circuit package to protect the bumps (electrodes) on the BGA chip. 

7. Claims 1 1 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Bhattacharyya (US 6,713,810) in view of Mertol. 

Regarding claim 11, Fig. 12 of Bhattacharyya shows a system comprising: 

a microprocessor (406) comprising an integrated circuit die; and 

a double data rate memory (408; col. 15, lines 58-67) electrically coupled to the 

microprocessor. 

Bhattacharyya, however, fails to show the specifics of the microprocessor such as 66 
an integrated circuit package; an integrated circuit die coupled to the integrated circuit package; 
and a stiffener portion coupled to the integrated circuit package and surrounding the integrated 
circuit die, wherein the stiffener portion and the integrated circuit package define a well in which 
the integrated circuit die is disposed; a thermally-conductive material disposed in the well and in 
contact with the stiffener portion and the integrated circuit die; a thermally-conductive paste 
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coupled to the stiffener portion and to the thermally conductive material; and a heat sink coupled 
to the thermally-conductive paste, wherein the thermally conductive material is disposed 
between the integrated circuit die and the heat sink, and wherein the thermally-conductive paste 
is disposed between the heat sink and the thermally-conductive material." 

Fig. 1 of Mertol shows an apparatus (a microprocessor) comprising: 

an integrated circuit package (2); 

an integrated circuit die (1) coupled to the integrated circuit package; 

a stiffener portion (11) coupled to the integrated circuit package and surrounding the 
integrated circuit die (col. 1, lines 31-32), wherein the stiffener portion and the integrated circuit 
package define a well in which the integrated circuit die is disposed; 

a thermally-conductive material (6; encapsulant epoxy) disposed in the well and in 
contact with the stiffener portion and the integrated circuit die; 

a thermally-conductive paste (7; adhesive epoxy) coupled to the stiffener portion and to 
the thermally conductive material: and 

a heat sink (8) coupled to the thermally-conductive paste, wherein the thermally 
conductive material is disposed between the integrated circuit die and the heat sink, and wherein 
the thermally-conductive paste is disposed between the heat sink and the thermally-conductive 
material. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Mertol into the system of Bhattacharyya in order to 
have the microprocessor comprising a heat sink, a stiffener, thermally-conductive material, 
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thermally-conductive paste over the integrated circuit package in a manner recited in the instant 
invention to improve heat dissipation from the microprocessor during system processing. 

Regarding claim 14, Fig. 12 of Bhattacharyya shows a system further comprising a 
motherboard (404) electrically coupled to the microprocessor and to the memory. 

Response to Arguments 
8. Applicant's arguments with respect to pending claims have been considered but are moot 
in view of the new ground(s) of rejection. 



Conclusion 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Junghwa M. Im whose telephone number is (571) 272-1655. The 
examiner can normally be reached on MON.-FRI. 8:30AM-5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie C. Lee can be reached on (571) 272-1732. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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